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Let f(r) denote the smallest number of points in a non-bipartite r-regular graph 
of girth 4. It is proved in this paper that f(4n + 1) = 1On + 6 for n 2 3. 0 1989 
Academic Press, Inc. 
We consider the following problem, originally studied by J. Sheehan 
[ 1,2]: find the smallest number of points in any non-bipartite v-regular 
graph of girth 4. Let f(r) denote the smallest number of the points in such 
a graph. The main result of Sheehan [2] is that f(r) = 5r/2 if r is even 
(Y > 4), and the main result of Bauer [ 31 is that f( 3) = 8, f(4n - 1) = 1011 
for n > 2; and f(5) = 14, f(9) = 24, 10n + 6 <f(4n + 1 < 1011 + 10 for n 2 3. 
At the end of [ 31 Bauer left open the problem of determining iff(25) = 66. 
We prove that f(4n + 1) = 10n + 6 for n 2 3, thereby generally solving 
Bauer’s open problem. 
Consider the graph in Fig. 1. Here V(s) z sK, and the edge of the graph 
joining V(s) to V(t) indicates that this graph is bipartite with bipartition 
(W)Y W)); each vertex of V(s), V(t) having degree a, b respectively. 
THEOREM. f(4n + 1) < 10n + 6. 
ProoJ The graph G, in Fig. 2, has 10n + 6 points, and G is a non-bipar- 
tite (4n + 1 )-regular graph of girth 4. 
Now we get the result f(4n + 1) = 10n + 6 for n > 3. 
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